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(57) Abstract 

A process for the continuous preparation of a coated, long fiber reinforcing composite structure suitable for the preparation of shaped 
articles. The process is characterized by impregnating a plurality of continuous lengths of reinforcing fiber strands with a firet thennoplastic 
resm matenal while continuously drawing the fiber strands to produce a long fiber reinforcing composite structure followed by coating a 
second thermoplastic resin material containing additives onto the long fiber reinforcing composite strucnirc to produce a coated, long fiber 
remforcmg composite structure. The coating additives may be selected from mineral reinforcing agents, lubricants, flame retardants blowing 
agents, foammg agents, ultraviolet light resistant agents, heat sensitive pigments, etc. The coated, long fiber reinforcing composite* structure 
prepared according to the process is suitable for the preparation of shaped articles exhibiting good physical and chemical properties 
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COATED, LONG FIBER REINFORCING COMPOSITE STRUCTURE 
AND PROCESS OF PREPARATION THEREOF 

Field of the Invgntion 

The present invention relates to coated, long fiber reinforcing composite structure and a 
process for the preparatbn thereof. The process of preparation eliminates the requirement of 
combining selected additives such as pigments, reinforcing agents, flame retardants, etc. to the 
structure during or after &brication thereof into shaped articles. 

BackgTQuiKi of ihg Invgntion 
Long fiber reinforcing conqx^site structures are characterized as continuous fiber strands 
of material impregnated with a thermoplastic resin material, pelletized for easy handling, and 
molded into shaped articles. The shaped articles, ranging for racks for recreation vehicles to 
bicycle frames, exhibit good impact strength and stiffness due to unidirectional orientation of the 
reinforcing fiber strands in the shaped article. 

Long fiber reinforcing composite structures suitable for the preparation of shaped articles 
exiiibiting good impact strength and stifihess may be prepared according to U.S. Patent No. Re. 
32,772 to Hawley, incorporated herein by reference. Hawley describes a process wherein a mass 
of thermoplastic resin is extruded through a stationary impregnation die onto a plurality of 
cominuous lengths of reinforcing fiber strands passing through the die to produce a cylindrical- 
shaped structure* Sirmihaneoudy, the resin material is extruded through the die and the 
reinforcing fibers are pulled through the die at rates sufiBcient to cause thorough in^iregnation of 
individual fiber strands widiresm material The resulting tong fiber reinforcing con4x>site 
structure, described in U.S. Patent No. 4,312,917 to Hawley, incorporated herein by reference, 
may be cut into individual inserts, placed mto a two-piece stationary mold connected to an 
extruder, wherein a thermoplastic resin is heated and ii^ected into the mold to provide a coating 
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of resin on the cylindrical inserts to produce a compound composite structure. 

Hawleys process for placing a coating of thermoplastic resin on the long fiber reinforcing 
composite structure has resulted in increased labor and insufScient production of compound 
composite structures to meet the requirements of manu&ctures of reinforced thermoplastic 
shaped articles prepared therefrom. 

In an attempt to overcome the labor intensive process of Hawley, and to enhance the 
appearance as well as the physical and chemical properties of shaped articles prepared from the 
long fiber reinforcing composite structure, pellets thereof have been physically mixed with 
additives materials, and the resuhing product molded into shaped articles. Generally, the desired 
additive materials were cut into pellets, physically mixed with long fiber reinforcing composite 
structure pellets, and molded into the shaped articles. This physically mbdng process has fiuled to 
provide suitable molding materials. Due to certain incompatibilities between the two substances, 
perhaps shape, density and pellet size, uniform physical mixtures of the long fiber reinforcing 
composite structure and additives have been diflBcuh to prepare. Typically, non-uniform blends 
prepared from these mixtures have resuhed in shaped articles exhibiting localized sur&ce areas 
containing high or low concentrations of ehher component. 

Another process for iocorporating additives into the long fiber reinforcing composite 
structure prior to the fiibrication of shaped articles therefrom requires the addition of the additive 
to the inq)regnation thermoplastic resin. However, due to the high temperatures required to melt 
some of the resins to ensure proper impregnation of the fiber strands, sometimes ^proaching the 
degradation tempeiaiure of the resins, temperature sensitive additives typically degraded and 
emitted volatile v^)ors during the heating and extrusion processes. 

Siimmary of the Invention 
The present invention is directed to a process for the continuous preparation of a coated, 
long fiber reinforcing composite structure suitable for the preparation of shaped articles. 
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exmxtag a mass of a firs, U«n»ptoic «si„ ^...rial in . fowabl. star. 
ba™g no discre,. shape in» and bngtadtaUly „ ^ 

die having no ^lativefy „„vable con,po„en^ said die having a 
com-nuous. fidly open <»n«i parage ex^nding longitudinally 
■l»«hrough, and a phna% of lobes p^jecing .adiall, inwanily into said 

'""'"ll-ssageftom spaced apan locations along ,he length ofU«teide 
oppose side walls of said central passage a. interleaving relation to each' 

<>*« to (bnn a convoluted passage through ..hich said fim thern^-ptatic 
resm material flows; 

^mhaneously in»oducing a ph«lity of cominuous l««ths of remfbrdng 
<n« stands into said arst die central passage « di*,« tec«io„ ^ 

«l»™eb. p^ each Of saw She, s.,.^ bngiUKlina^ within ^ 

of said central passage o^rand betwe«, said imerieaving lobes a, d» 
P«««=eofsaid flowing n»ssof firs. thennoplastic «sin notarial .othotoughly 

««act «x, intpregn-e each of said fiber s^nds With saa firs, the™^ 
n»tcnal to produce a bng fiber reinforcing con^osite structure; 

■fc^wing the long fiber reinforcing contposite structure 6om said firs, die 

tongittKlinal^ thereu,, wherein tl» con^ aructur. is daracteri^l a^ 
comairm* continuous fiber stratd, eae.«ling to «id fi,„ a»n,,^ 

"""-W genendly parallel to the longinKlhal axis of the slructu^ 



resm 



•xmKl»g.„«,.f.^^^^_^^^^__^^ 

•»P~duceasecond.h.nnoplastic,«h«ddi,i,,™,eriai„terd„^ 
■te^-I^-ic .«h«ddi.h, ntaterial b in a flowable Stat, bavt* 
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into and longitudinaUy through an elongated, second stationaiy die having no 
relatively movable components, said die having a continuous, fully open central 
passage extending longitudinaUy therethrough to fonn a passage through which 
said second thermoplastic resin-addttive material flows; 

f. simultaneously introducing the long fiber reinforcing composite structure 
into said second stationary die central passage; 

g. contacting and coating the long fiber reinforcing composite structure with 
the second thermoplastic resin-additive material to produce a coated, long 
fiber reinforcing composite structure, wherein the first and second 
thermoplastic resin materials are bonded at the first and second 
thermoplastic resin material inter&ce; 

h. drawing the coated, long fiber reinforcing composite structure from the 
second die; and 

i. cutting the coated, long fiber reinforcing conq)osite structure into pellets. 

The present invention is also directed to a coated, long fiber reinforcing composite 
structure characterized as a long fiber reinforcing composite core member conq>rised of a first 
thermoplastic resin material having a plurality of continuous fiber strands imbedded and extending 
therein generally parallel to the longitudinal axis of the core member; a thermoplastic coating 
member cotnprised of a second thermoplastic resin material and an additive material, wherein the 
coating member surrounds the core member; and an intermediate mbdng zone between the core 
and coating members which bonds the first and second thermoplastic resin materials. 

Brief Description nf the Drawings 
While the specification conchides with claims particularly pointing out and distinctly 
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claiming the present invention, the invention may be bener understood from the following 
description in conjumion with the accompanying drawings in which: 

FIG. 1 is a schematic view in elevation of an apparatus utilized for the production of 
coated, long fiber reinforcing composite structures; and 

FIG. 2 is a view in elevation and cross section of a coated, long fiber reinforcing 
conqxDsite structure prepared according to the process. 

Detailed Description of the Invention 
In accordance with the present invention there is described a coated, long fiber reinforcing 
composite structure as well as a process for the preparation thereof. The process is usefiil for 
incorporating additives into long fiber reinforcing composite structure that cannot be added to 
thermoplastic resins utilized to impregnate long fiber reinforcing strands. The impregnation step 
of the process requires a resin exhibiting tow viscosity and high flow properties to ensure 
con^iete impregnation of the individual fiber strands. Since many additives will increase the 
viscosity of the resin, decreasing flow and desirable impregnation properties, it is disadvantageous 
to incorporate such additives into the impregnation resia However, it is possible to incorporate 
these viscosity-increasing additives as well as other additives into the long fiber reinforcing 
composite structures after the impregnation step has been completed by way of the novel process 
of the present invention. 

Generally, the invention is a pukrusion process for the continuous preparation of a long 
fiber reinforcing composite thennoplastic structure characterized by tte steps of extruding a mass 
of a first thennoplastic resin material in a flowable state into an impregnation die while 
stmukaneousty introducing a plurality of continuous lengths of reinforcing fiber strands into the 
die, contacting and impregnating each fiber strand with the first thermoplastic resin material to 
provide a long fiber reinforcing composite structure, the improvement comprising the steps of: 
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a. heating a second thermoplastic resin material and an additive material to a 
temperature to produce a flowable second thermoplastic resin-addhive 
material blend without degrading the additive material in the blend; 

b. extruding the second thermoplastic resin-addhive material blend into a 
stationary coating die having no relatively movable components^ said 
coating die having a continuous, fiilly open central passage extendii^ 
longitudinally therethrough, opposite side walls of said central passage 
through which said second thermoplastic resm-additive material blend 
flows; 

c. simultaneously introducing the long fiber reinforcing composite structure 
into said coating die central passage; 

d. contacting the long fiber reinforcing composite structure with the second 
thermoplastic resin-additive material blend to form an outer coating of 
second thermoplastic resin-additive material blend on the long fiber 
reinforcing conq)osite structure to produce a coated, long fiber reinforcing 
composite structure; 

e. drawing the coated, long fiber reinforcing composite structure fiom the 
coating die; and 

£ cutting the coated, long fiber reinforcing composite structure into pellets. 

Referring to FIG. 1, there is ilhistrated a schematic top view in elevation of a typical 
apparatus in which the novel process ofthe invention is conducted. The process may be 
characterized as a puhrusion process 10 vAierein a mass of a first thermoplastic resin material in a 
flowable state having no discrete shape is extruded longitudinally through an etongated, first 
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Stationary impregnation die 1 1 while continuous reinforcing fiber strands 12 are a puBed through 
die 11 via puller assembly 18, Die 11 may be characterized as having a continuous, fidly open 
central passage extending longitudinally therethrough, and a plurality of lobes projecting radially 
inwardly into the central passage from spaced apart locations along the length of the inside, 
opposite side walls of said central passage in interleaving relation to each other to form a 
convoluted passage in which the first thermoplastic resin material flows. The lobes function to 
allow individual fiber strands to be passed over at least one lobe such that the first thermoplastic 
resin material throughly impregnated the strands. Die 1 1 is attached to extruder 13 wherein the 
first thermoplastic resin material is heated and formed into a flowable mass. Continuous length of 
reinforcing fiber strands 12 are pulled through the central passage of die 11 and impregnated with 
the first thermoplastic resin material to produce the long fiber reinforcing composite structure 14. 
Optionally, while the first thermoplastic resin material is still in a flowable state, the impregnated 
strands are drawn through a metering device wherein the cross-sectional shape and diameter of 
may be defined to form the tong fiber reinforcing composite structure. Thereafter, loi^ fiber 
reinforcing composite structure 14 is pulled through a stationary coating die IS. Coating die 15 is 
attached to extruder 16 through ^^^h a second thermoplastic resin material and an additive 
material are heated and extruded through the die onto long fiber reinforcing conqx)site structure 
14. Optionally, a second metering device may be placed after coating die 15 to define the cross- 
sectional diameter of the coated, long fiber reinforcing composite structure 17 produced by the 
process. The coated, long fiber reinforcing composite structure 17 is cut into pellets at pelletizer 
19. 

Referring to FIG. 2, there is illustrated front and side views in elevation of a typical 
coated, long fiber reinforcing conqx>site structure 20. Coated, long fiber reinforcing composite 
structure 20 is characterized as a long fiber reinforcing composite core membn 22 having a 
plurality of continuous fiber strands 24 imbedded and extending tberethrou^ parallel to the 
longitudinal axis of the structure. Core member 22 is composed of a first thermoplastic resin 
material of sufiBcient voltmie to completely impregnate and surround the continuous fiber strands 
24. Coating member 26, characterized as a solidi&d, second thermoplastic resin material 
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containing an additive material, which surrounds and encloses the sur&ce of core member 22. An 
intermediate mixing zone 28, characterized as an interne of the first and second thermoplastic 
resin materials bonds the first and second thermoplastic resin materials together to form an 
integral structure. 

While it will be readily apparent to one skilled in the art that many thermoplastic resin 
materials, fibers and ad<Utive materials may be suitable for use in the process of the present 
invention to prepare coated, long fiber reinforcing composite structures, herein is described some 
processing conditions, resins, fiber, and additive materials suitable for use in the process. 

Generally, the first thermoplastic resin material should exhibit high flow and low viscosity 
when heated and extruded through the impregnation die. It should not degrade when heated to 
temperatures in excess of the mek temperature which may be necessary to ensure complete 
impregnation of the fibers therewith. The first thermoplastic resin material may be selected firom 
nylon 6, nylon 66, polyethylenes, polyacetals, polyphenylene sulfide, polyurethanes, 
potypropylene, polycarbonates, polyesters, acrylonitrile-butadiene-styrene, and combinations 
thereof. 

The continuous lengths of fiber strands necessary to provide reinforcing qualities to the 
composite structure may be selected from glass, amorphous carbon, graphitic carbon, aramids, 
stainless steel, ceramics, alumina, titanium^ magnesium, metal-coated carbons, rock wool and 
combinations thereof Generally, the strands, obtainable in bundles of many filaments on spools, 
are generally separated by the lobes within the in^negnation die and inqnegnated during the 
process. Optk>nally, the fiber strands may be heated prior to impregnation to increase strand 
separation from the bundle and improve impregnatbn. 

The second thermoplastic resin material must be coiiq>atible with the first theraaoplastic 
resin material. The two resins must exhilnt compatible coefficients of thermal expansion as well 
as bonding forces so that the intemedtaie mixing zone is formed at the imer&ce of the resins 



8 



wo 99/65661 PCTAJS97/24230 

during the process of preparing the coated, long fiber reinforcing composite structure. The 
coefiBcients of thermal expansion of the two resin materials be should be within the same range of 
each other to ensure that the resin materials within the coated, long fiber reinforcing composite 
structure will expand and contract at the same rates. Otherwise, deformation of the composite 
structure may occur. The second thermoplastic resin material is a carrier of the additive material 
and should be readily mixable therewith. While the second thermoplastic resin material may be 
selected fi-om nylon 6, nylon 66, polyethylenes, polyacetals, polyphenylene sulfide, polyurethanes. 
polypropylene, polycarbonates, polyesters, acrylonitrite-butadiene-styrene, and combinations 
thereof, it is not essential that the first and second thernioplastic resin materials be identical. The 
second thermoplastic resin material should mix well with the additive material, bond with the first 
thermoplastic resin material, and exhibit a relatively low meh temperature so that a coating of the 
mixture will not cause melting of the first thermoplastic resin material of the bng fiber reinforcii^ 
composite structure. 

Additive materials are generally seleaed firom components that provide enhanced molding 
propertks as well as physical and chemical properties of shaped articles prepared therefront The 
additive materials may also be selected firom components that are not suitable for incorporating 
into the first thermoplastic resin material due to their viscosity-increasing characteristics. It may 
be desirable to add pigments to the conqx>site structure to reduce finishing labor of shaped 
articles, or it may be desirable to add a flame retardant agents to the composite structure to 
enhance the flame retarding features of the shaped article. Since many additive material are heat 
sensitive, an excessive amount of heat may cause them to decompose and produce volatile gases. 
Therefore, if a heat sensitive additive material is extruded with an impregnation resin under high 
heating conditions, the result may be a complete degradation of the additive material Additive 
materials of the invention may be selected fi*om mineral reinforcing agents, lubricants, fiame 
retardams, blowing agents, foaming agents, ultravk>let light resistant ^ents, heat sensitive 
pigments, and combinations thereof. The mineral reinforcing agents may be selected firom calcium 
carbonate, silica, mica, clays, talc, calchmi silicate, graphite, woUastonite, calchmi silicate, ahitnina 
trihydrate, barium ferrite, and combinations thereof. 
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The second thermoplastic resin-additive material composition is a blend of the second 
thernx)plastic resin and additive materials. Generally, the composition may contain from about 1 0 
to about 90 weight percent of the additive material and from about 90 to 10 weight percent of the 
second thermoplastic resin material Typically, the second thennoplastic resin-addrtive material 
composhion may contain from about IS to about 85 weight percent of the addhive material and 
from about 8S to about IS weight percent of the second thennoplastic resin material, and 
preferably, from about 25 to about 7S weight percent of the addhive material and from about 7S 
to about 25 weight percent of the second thermoplastic resin material The composition may be 
prepared by mek bending the components in an extruder to form suitable mixtures of the 
components prior to feedmg to the coating die of the process. 

Generally, the first stationary, impregnation die of the present invention is operated at 
temperatures that are sufBcient to cause nnehing and inqnregnation of the first thermoplastic resin 
material onto the loi% fiber reinforcing strands. Typically, the operation temperatures of the 
impregnation die is higher that the mek temperature of the first thermoplastic resin material, and 
preferably, the impregnation die is operated at temperatures of from about 400"* to about SOO'T. 
Generally, the second stationary, coating die of the invention is operated at temperatures sufBcient 
to ensure mehing of the second thermoplastic resin-addhive material blend without degradation of 
the addhive material in the blend. Typically, the coating die is operated at temperatures of from 
about 250* to about TOO^^F. 

Generally, shaped articles are prepared from pellets of coated, long fiber reinforcing 
composite structures by ft¥>V>«"B processes. The peltets are placed in an extruder-die assembly 
and molded into the shaped articles. Since pigments and other agents may be applied to the 
composite structure during the coating portion of process, there is little need for finishing or 
applying addhives to the surfiice of the shaped article. 
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We Claim: 

1 . A process for the continuous preparation of a coated, long fiber reinforcing con^site 
structure suitable for the preparation of shaped articles, comprising the steps of: 

a. extrudii^ a mass of a first thermoplastic resin material in a fiowable state 
having no discrete shape into and longitudinally through an elongated, first 
stationary die having no relatively nrK)vabIe components, said die having a 
continuous, fiilly open central passage extending longitudinally 
therethrough, and a plurality of lobes projecting radially inwardly into said 
central passage from spaced apart tocations along the length of the inside, 
opposite side walls of said central passage in interleaving relation to each 
other to form a convoluted passage through which said first thermoplastic 
resin material flows; 

b. simultaneously intioducmg a plurality of cominuous lengths of reinforcing 
fiber strands into said first die central passage at different locations therein; 

c. separately passing each of said fiber strands longitudinally within and along the 
length of said central passage over and between said interleaving bbes in the 
presence of said flowing mass of first thermoplastic resin material to thoroughly 
contact and in|>regnate each of said fiber strands with said first thermoplastic resin 
material to produce a long fiber reinforcing composite structure; 

d. drawing the long fiber remforcing composite structure fix>m said first die 
longitudinally thereto, wherein the conqxDsite structure is characterized as 
containing continuous fiber strands imbedded and extending in said first 

II 
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thennoplastic resin material generally parallel to the longitudinal axis of the 
structure; 



extruding a mass of a second thermoplastic resin material and an additive material 
to produce a second thennoplastic resin-additive material, wherein said second 
thennoplastic resin-additive material is in a flowable state having no discrete shape, 
into and loi^itudinally through an elongated, second stationary die having no 
relatively movable components, said die having a continuous, fully open central 
passage extending longitudinally therethrough to form a passage throt^ which 
said second thermoplastic resin-additive material flows; 

f. simultaneously introducing the long fiber reinforcing composite structure 
into said second die central passage; 

g. contacting and coating the long fiber reinforcing composite structure with 
the second thennoplastic resin-additive material to produce a coated, long 
fiber reinforcing composite structure, wherein the first and second 
themooplastic resin materials are bonded at the first and second 
thermoplastic resin material interfiice; 

h- drawing the coated, long fiber reinforcing composite structure from the 
second die; and 

L ctitting the coated, long fiber reinforcing composite structure into pellets. 



The process according to Claim 1 , wherein the temperature of the first stationary die is 
suflBcient to mek and impregnate the first ttermoplastic resin mataial onto the continuous 
lengths of reinforcing fiber strands. 
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The process according to Claim 2, wherein the temperature of the first stationary die is at 
least about 150°F higher that the mek temperature of the first thermoplastic resin material. 

The process according to Claim 3, wherein the temperature of the first stationary die is 
from about 400° to about 800*F. 

The process according to Claim 4, wherein the second stationary die is at a temperature 
sufiScient to coat the second thermoplastic resin-additive material onto the long fiber 
reinforcing con5x>site structure without degradation of the additive material. 

The process according to Claim 5, wherein the second stationary die is at a tenq)erature of 
from about ISO"" to about 700'F. 

The process according to Claim 6, wherein the first and second thermoplastic resin 
materials are selected from the group consisting of nylons, polyethylenes, polyacetals, 
potyphenylene sulfide, polyurethanes, polypropylene, polycarbonates, polyesters, 
acrylonitrile-butadiene-styrene, and combinations thereof. 

The process according to Claim 7, wherein the commuous length of fiber strands are 
selected from the group consisting of glass, amorphous carbon, graphitic carbon^ aramids, 
stainless steel, ceramics, ahnnina, titanium, magnesium, metal^coated carbons, rock wool 
and combinatiotis thereof. 

The process according to Claim 8, wherein the addhive material is selected from the group 
consisting of heat sensitive pigments, mineral reinforcing agents, hibricants, flame 
retardants, blowing agents, foaming agents, ultraviolet light resistant agents and 
combinatbns thereo£ 

The process according to Claim 9, wherein tlie mineral reinforcing agents are selected 
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from the group consisting of calcium carbonate, silica, mica, clays, talc, calcium silicate, 
graphite, woUastonite, calcium silicate, alumina trihydrate, barium ferrite, and 
combinations thereof 

The process according to Claim 10, wherein the first and second thermoplastic resin 
materials exhibit compatible coefiScients of thermal expansion 

A coated, long fiber reinforcing con^site structure prepared according to the process 
according to Claim 1 1 . 

A shaped article prepared from the coated, loi^ fiber reinforcing composite structure 
according to Claim 12 which exhibits good stiffiiess and impact strength. 

A puitrusion process for the continuous preparation of a coated, long fiber reinforcing 
composite structure, characterized by extnuting a mass of a first thermoplastic resin 
material in a fiowable state into an impregnation die while simultaneously introducing a 
plurality of contimious lengths of reinforcing fiber strands into the die, contacting and 
impregnate each reinforcing fiber strand with the first thermoplastic resin material to 
produce a long fiber reinforcing conq>osite structure, the in^nrovemem conq>rising the 
steps of: 

a. heating a second thermoplastic resin material and an additive material to a 
temperature sufiBcient to produce a fiowable second thermoplastic resin- 
additive material bknd without degradation of the blend; 

b. extruding the second thermoplastic resin-additive material blend into a 
stationary coating die having no relatively movable components, said 
coating die having a contmuous, fiilly open central passage extending 
longitudinally therethrough, opposite side walls of said central passage 
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through which said second thermoplastic resin-additive material 
blend flows; 



simultaneously introducing the long fiber reinforcing composite structure 
iitto said coating die central passage; 



d. 



contacting the long fiber reinforcing composite structure with the second 
thermoplastic resin-additive material blend to form an outer coating of 
second thermoplastic resin-additive material blend on the long fiber 
reinforcing composite structure to produce a coated, long fiber reinforcing 
composite structure; 

drawing the coated, long fiber reinforcing composite structure from the 
coating die; and 

f. cutting the coated, long fiber reinforcing composite structure into pellets. 

15. The process according to Claim 14, wherein the stationary coating die 
tenq)erature of from about 250" to about 700"?. 



e. 



The process according to Claim 15, wherein the first and second therinoplastic rca^ 
materials are selected from the group consisting of nytons, polyethylenes, polyacet^ 
polyphenylene sulfides, polycarbonates, polyurethanes, polyesters, actytonitrile-butadiene- 
styrene, and combinations thereof 

The process accoirfing to Oaim 16, wherein the contimious leiigth of reinfo 
stands are selected from the group consisting of glass, amoiphous carbon, graphitic 

carbon, aramids, stainless steel, ceramics, ahimina, tkanium, magnesh^ 
carbons, rock wool and combinations thereof 
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1 8. The process according to Claim 1 7, wherein the additive material is selected from the 
group consisting of heat senshive pigments, flame retardants, blowing agents, foaming 
agents, ultraviolet light resistant agents, lubricants, mineral reinforcing agents and 
combinations thereof 

1 9. A coated^ long fiber reinforcing conqx>stte structure, comprising: 

a long fiber reinforcing composite structure core member comprised of a first 
thermoplastic resin material having imbedded therein a plurality of continuous lengths fiber 
strands extending therein generally parallel to the longitudinal axis of the core member; a 
coating member comprised of a second thermoplastic resin material and an additive 
material, wherein the coating member surrounds the core member; and an intermediate 
mixing zone between the core and coating members, wherein the first thermoplastic resin 
material and second thermoplastic resin material are bonded together to form an integral 
structure. 

20. The coated, long fiber reinforcing composite structure according to Claim 19, wherein the 
first and second thermoplastic resin materials are selected from the group consisting of 
nylons, polyethylenes, polyacetals, polyphenylene sulfide, polyurethanes, polypropylene, 
polycarbonates, polyesters, aciykmhrile-butadiene-styrene, and combinations thereof 

2 1 . The coated, long fiber reinforcing con^site structure according to Claim 20, >^rein the 
continuous length of reinforcing fiber stands are selected from the group consisting of 
glass, amorphous carbon, graphitic carbon, aramids, stainless steel, ceramics, alumina, 
tifflniiitn^ mfigfiMhimj niPtaLf>nat<>H rarhfifigj mrif wnnl and Combinations thereof 

22. The coated, long fiber reinforcmg composite structure according to Claim 21, wherein the 
additive material is selected from the group consisting of heat sensitive pigments, mineral 
reinforcing stents, hibricants, flame retardants, blowing agents, foaming agents, uhraviolet 
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light resistant agents, mineral reinforcing agents and combinations thereof. 

The coated, long fiber reinforcing composite according to Claim 22, wherein the 
coefficients of thermal expansion of the first and second thermoplastic resin materials are 
compatible. 

A shaped article prepared fi-om the coated, long fiber reinforcing composite structure 
accordmg to Claim 23, which exhibits good impact strength and stiffiiess. 
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